Della Corte et al.(2016) have recently proposed countries' external imbalances as a theoretically motivated variable that explains the cross-section of currency excess returns. Their investigations are conducted at the portfolio level. Yet, the small number of tradable currencies available to form portfolios raises concerns about inference.
Introduction
Exchange rates play a central role in facilitating global economic interactions, and extensive literature has examined how they are affected by macroeconomic variables. Despite the sound economic intuition, empirical studies typically find that macroeconomic variables have limited success in predicting exchange rates (Meese and Rogoff (1983) and Rossi (2013) ). On the other hand, financial variables such as carry, momentum and value are found to be able to explain the cross-section of excess returns in currencies and other asset classes including bonds and equities (Asness, Moskowitz, and Pedersen (2013) and Koijen, Moskowitz, Pedersen, and Vrugt (2015) ). Engel and West (2005) offer a potential explanation for the disconnection between exchange rates and economic fundamentals, showing that exchange rates move ahead of fundamentals. Since current asset returns are driven by expectations about the future economic condition, using macroeconomic fundamentals subject to low frequency and delayed releases captures limited timely informational content. Recently, the challenge of relating exchange rates to economic fundamentals received an important development by Della Corte, Riddiough, and Sarno (2016) . The authors show that the spread in countries' external imbalances is a theoretically motivated variable that can explain the cross-section of currency excess returns. Using portfolios as test assets, Della Corte et al. (2016) examine the explanatory power of external imbalances controlling for carry, and find significant and economically meaningful results.
On the other hand, Ang, Liu, and Schwarz (2016) , Ecker (2013) and Novy-Marx (2015) show that aggregating stocks into portfolios shrinks the cross-sectional dispersion of the betas, causing estimates of factor risk premia to be less efficient when portfolios are created. This effect appears to be most prominent when there is a small and time-varying number of assets in the cross-section (Kan (2004) and Ang et al. (2016) ). This development is relevant to the existing literature on the external imbalance for two reasons. First, the literature has focused on portfolios as opposed to individual currencies as test assets. Second, there is a limited number of tradable currencies that varies over time, with differing periods during when a currency becomes an eligible asset to trade, fixed exchange rate regimes and the introduction of the Euro.
These recent developments give rise to concerns regarding the use of portfolios by Della Corte et al.(2016) and whether their findings are sensitive to the choice of test assets. Thus, our paper contributes to the literature in two unique ways. First, we address the shortcomings of the portfolio approach by using individual currencies as test assets, and examine whether external imbalance can still explain the cross-section of currency excess returns. Second, since there is a possibility that external imbalance can be an imperfect proxy of the fundamental source of risk, we also test the impact of loadings on the respective variables on the cross-section of currency excess returns.
Using individual currencies as test assets, we find that in isolation a one standard deviation decrease in a country's net foreign asset position or liabilities denominated in domestic currency as a proxy for the external imbalance predicts a monthly excess return of 7 or 8 basis points (0.84% and 0.96% annualized) at the 5% significance level. This finding is consistent with the economic intuition developed by Della Corte et al. (2016) . Investors perceive countries that cannot issue debt in their own currency more risky, and will experience a larger loss in currency value during periods of uncertainty. Hence, low external imbalance countries must compensate investors for bearing additional risk.
However, once controlling for carry, we find that external imbalance becomes insignificant, while carry is significant at the 1% level. This result has three main implications. First, Della Corte et al.(2016) results are sensitive to the choice of test assets (individual currencies versus portfolios). Second, the simultaneous significance of carry and external imbalance found using portfolios as test assets in Della Corte et al.(2016) may be driven by the fact that these two variables are highly correlated, leading to the incorrect inference that both variables matter, which is similar to the finding by Novy-Marx (2015) with earnings and price momentum. Third, a closer examination reveals that financial variables, most prominently the carry, can forecast the external imbalance. This shows that whilst the external imbalance does not matter in explaining the cross-section of currency returns, it provides a partial economic justification for the premia of the carry. Economically, countries that are net creditors (low external imbalances) need to attract capital with relatively higher interest rates, and this contributes to a higher interest rate differential captured by the carry.
Considering the possibility that external imbalance can be an imperfect proxy for the fundamental source of risk, we also test loadings on the respective variables in explaining the cross-section of currency excess returns, and the results from both cross sectional regressions and double-sorted portfolios suggest that characteristics dominate betas. To the best of our knowledge, no study has examined currency excess return variation with respect to factor loadings (betas), and variation with respect to characteristics jointly. This examination allows us to comprehensively test the external imbalance variable proposed by Della Corte et al. (2016) , and extend the characteristics versus betas debate of Daniel and Titman (1997) , Chordia, Goyal, and Shanken (2015) and others in equities to the context of currencies.
The remainder of this paper is organized as follows. Section 2 reviews existing empirical exchange rate literature and establishes the key motivation for this study. Section 3 describes the data collection process, variable construction and the structure of the data. Section 4 outlines the empirical framework. Section 5 discusses the main results. Section 6 presents additional tests for robustness and Section 7 concludes.
Related literature and motivation
Three key developments in empirical exchange rate literature motivate our study. First, despite sound economic intuition, macroeconomic variables have had limited success in explaining currency excess returns (Rossi, 2013) . However, using portfolios as test assets, Della Corte et al. (2016) build on research by Gourinchas and Rey (2007) and Della Corte, Sarno, and Sestieri (2012) to show that a macroeconomic variable of external imbalances can explain the cross-section of currency returns, and is robust when controlling for a financial variable, carry. Second, a concurrent body of research by Ang et al. (2016) , Ecker (2013) and Novy-Marx (2015) is developing in equities and suggests that using portfolios as opposed to individual assets can reduce information by shrinking the dispersion of the betas, leading to larger standard errors. Ang et al. (2016) show that these effects are most prominent when there is a small and time-varying number of assets in the cross-section. Third, financial variables such as carry, momentum and value (CMV) have been shown to explain differences in the cross-section of currency excess returns that cannot be fully explained by common risk factors (Menkhoff, Sarno, Schmeling, and Schrimpf (2012) , Berge, Jorda, and Taylor (2011) , Barroso and Santa-Carla (2015) ). Based on their proven significance, we control for CMV while examining the explanatory power of external imbalances in the cross-section of currency returns.
Macroeconomic variables
A common macroeconomic problem in empirical exchange rate literature is the "Meese and Rogoff Puzzle". Despite sound theoretical intuition behind economic fundamentals, macroeconomic variables have largely failed to outperform the naive random walk model (Meese and Rogoff (1983) , Engel, Mark, and West (2008) , Rogoff and Stavrakeva (2008) ). Recent literature has thus turned to previously unexamined macroeconomic variables to better explain the cross-section of currency returns.
The challenge of relating exchange rates to macroeconomic fundamentals received an important development with the model of international financial adjustment by Gourinchas and Rey (2007) . Their model explores the implication of a country's external constraint on net foreign assets, returns and exchange rates. Gourinchas and Rey (2007) and Gabaix and Maggiori (2015) show that deteriorations in external accounts imply future trade surpluses through a trade channel or excess returns on the net foreign portfolio through a valuation channel. These stabilizing valuation effects allow a country's external constraint to predict net export growth and net portfolio returns that can be used to forecast exchange rates in-sample and out-of-sample. While these effects have always been present, the significance has grown in recent years with the rapid growth in the scale of cross-border interactions (Lane and Milesi-Ferretti (2007) ).
Using a mean-variance framework to measure economic value, Della Corte et al. (2012) extend the model of international financial adjustment to bilateral exchange rates. With a narrow basket of currencies, the authors find that exchange rates are predictable using bilateral external imbalances. The model outperforms the random walk benchmark and is robust to transaction costs and real time considerations. Additionally, Della Corte et al. (2012) argue that if a country runs persistent and negative external imbalances, its currency depreciates more in periods of uncertainty and hence should compensate investors with premium for bearing additional risk.
Della Corte et al.(2016) extend this finding to a broader currency sample by focusing on a global imbalance factor that explains the cross-sectional variation in currency excess returns. Two distinct variables are used to construct the global imbalance factor. One is the traditional measure of imbalances capturing a country's net foreign asset position (NFA). The other is the proportion of liabilities denominated in domestic currency (LDC). The LDC variable is motivated by Lane and Shambaugh (2010) who find countries with the relatively balanced NFA can still experience substantial currency movements due to low LDC (reliance on net creditors). Using portfolio balance models of exchange rate determination, Della Corte et al. (2016) show that sorting currencies on NFA and LDC generates a large spread in returns.
Individual currencies as test assets
Concurrent to the developing body of literature supporting the role of external imbalances in explaining the cross-section of currency excess returns, new evidence in the equity market shows that tests performed using portfolios as test assets are not necessarily equivalent to tests with individual currencies. Ang et al. (2016) show that this effect is particularly prominent when there is a limited and time-varying number of assets in the cross-section. This development is highly relevant to the existing literature on external imbalances explaining the cross-section of currency returns for two reasons. First, the literature has focused on portfolios as opposed to individual currencies as test assets. Second, there is a limited number of tradable currencies that varies over time with fixed exchange rate regimes, the introduction of the Euro, and differing periods during when a currency becomes an eligible asset to trade.
The literature on empirical asset pricing has taken two different approaches in specifying the universe of base assets in cross-sectional factor tests. First, researchers have followed Black, Jensen, and Scholes (1972) and Fama and MacBeth (1973) to group stocks into portfolios and run cross-sectional regressions using portfolios as test assets. On the other hand, Litzenberger and Ramaswamy (1979), Lewellen (2015) and Novy-Marx (2015) among others estimate cross-sectional risk premia using the entire universe of stocks and treating individual stocks as test assets. Blume (1970) argues that the original motivation for using portfolios is to reduce idiosyncratic volatility, allowing for more efficient estimates of factor loadings. Since betas are the explanatory variables in cross-sectional regressions, the more precise the estimates of factor loadings for portfolios, the more precise the estimates of factor risk premia. Recently however, new evidence has shown that the more precise estimates of factor loadings do not necessarily translate into more efficient estimates of factor risk premia (Ang et al. (2016) and Ecker (2013) ). Rather, Ang, et al. (2016) empirically demonstrate that the more disperse the cross section of the betas, the more information the cross section contains to estimate risk premia. By aggregating stocks into portfolios, the cross-sectional dispersion of the betas shrinks causing estimates of factor risk premia to be less efficient. Furthermore, Ang, et al. (2016) build on the work of Kan (2004) to show that efficiency losses are larger when there is a limited and time-varying number of assets in the cross-section. Novy-Marx (2015) also shows that using portfolios can reduce individual variation and lead to the illusion of a relevant characteristic when in fact it is not. This effect is shown to be particularly susceptible in portfolios when the characteristics under examination are correlated with one another. Hence, in contrast to Della Corte et al. (2016) who use portfolios, recent developments motivate an examination to estimate cross-sectional risk premia using individual currencies as test assets. Lewellen (2015) finds that Fama-Macbeth regressions provide an effective way to combine many individual characteristics into a composite estimate of expected returns.
Financial variables
Whilst evidence on economic fundamentals and the choice of test assets is still developing, there is strong empirical evidence supporting financial variables such as carry, momentum, and value reversal as predictors of currency excess returns. Unlike macroeconomic variables that are released at a lower frequency and are subject to revision, financial variables convey real time information regarding present and future expectations. Berge et al. (2011 and Menkhoff et al. (2012) have shown that trading strategies formed based on carry, momentum, and value reversal predict returns unexplained by traditional risk factors such as business cycle risk (Brunnermeier et al. (2009) ), liquidity risk (Brunnermeier et al. (2009) ) and foreign exchange volatility risk (Menhkoff et al. 2012) .
The carry trade is a popular trading strategy that borrows in currencies with low interest rates and invests in currencies with high interest rates. According to uncovered interest parity, if investors are risk neutral and form their expectations rationally, exchange rate changes should eliminate any gain arising from the differential in interest rates across countries. However, Lothian and Wu (2011) find that the theoretically perfectly depreciating relationship of exchange rates and interest rates, stipulated by uncovered interest rate parity, does not hold well under the empirical microscope. Burnside et al. (2011 ), Lustig et al. (2011 ), and Menkhoff et al. (2011 all find that high interest rate currencies tend to appreciate, while low interest rate currencies tend to depreciate. This interest rate differential gives rise to the profitability of the carry trade, which still persists in the foreign exchange market today.
Momentum strategies in currencies are derived from short term persistence in the currency performance. In the cross-section Okunev and White (2003) analyze a universe of eight currencies over 20 years. At the end of each month, the investor goes long of the currency with the best prior month's performance and shorts the currency with the worst prior month's performance. They find that this strategy can predict excess returns independent of the base currency. Menkhoff et al. (2012) also find a spread exceeding 10% between winning currencies (positive persistence) and losing currencies (negative persistence).
Value reversal strategies position towards long-term value reversion in currency markets. Froot and Ramadorai (2005) decompose currency returns into (permanent) intrinsic-value shocks and (transitory) expected-return shocks. Parallel to the research of Bondt and Thaler (1985) in equities, Froot and Ramadorai (2005) provide evidence for the overreaction hypothesis. They show that currency market shocks exhibit value reversal by driving an underreaction in the short term and an overreaction in the longer term currency excess returns. The developments in this field have resulted in carry, momentum and value reversal (CMV) being widely used as profitable foreign currency trading strategies. As the success of these strategies cannot be explained through standard risk factors (Berge et al. (2011 ), and Menkhoff et al. (2012 ), we control for CMV when examining external imbalances in explaining the cross-section of currency excess returns.
Data
This section describes the main data used in our analysis and the additional data for the extended foreign currency sample and robustness tests.
Main sample
The main sample consists of the 32 member countries within the Organization for Economic Cooperation and Development (OECD) and the Euro zone 1 . The data consists of exchange rate, short-term interest rate, inflation and external imbalances measured by net foreign assets or liabilities denominated in domestic currency. Some studies in recent literature use broader samples of countries, including emerging economies and Lustig et al. (2011) ). However, to avoid issues with selection bias and discrepancies on when a currency becomes an eligible asset to trade and forecast, we follow Barroso and Santa-Carla (2015) and narrow our focus to the OECD countries 2 .
Closing mid-spot and mid-forward exchange rates are sourced from Thomson Reuters Datastream from August 31, 1973 to August 31, 2015 . The month of August, 1973 is chosen as the starting point to avoid periods of fixed exchange rate regimes. The standard date conventions are used when matching the forward rate with the appropriate spot rate (Bekaert and Hodrick (1993) ). Quotations are in the form of U.S. dollar closing mid-price per foreign currency unit (FCU). To allow analysis to be independent of direct and indirect quotations, we take the natural logarithm of all exchange rates (Fama, 1984) . The global shift in base currency from Great British Pounds (GBP) to United States Dollars (USD) requires transformations to be made to combine series with different base currencies to compile a more comprehensive and complete dataset.
Despite the availability of daily exchange rate data, the frequency in disclosure of macroeconomic external imbalances requires sampling end of month spot and forward exchange rates to construct monthly observations. The final sample period consists of 483 months starting from August, 1973 to December, 2012 for each currency. During the early part of the sample, a large portion of the currencies are omitted due to data availability issues and fixed exchange rate regimes. The number of currencies under examination will also vary as some currencies are subsumed by the Eurozone, whilst others experience political instability (e.g. Turkey and Malaysia), rendering it unsuitable for the purpose of analysis and hence is omitted from the sample 4 . Monthly short-term interest rate and CPI data is acquired from the OECD's Key Economic Indicators Database and available for the sample of 33 countries with varying degrees of coverage over time. The data availability increases until January 2000 and January 1996, respectively, where data is available for the entire sample of countries. Monthly CPI data is indexed to 100 in 2010.
Annual data on net foreign assets and liabilities (NFA) is sourced from the updated and extended version of the dataset constructed by Lane and Milesi-Ferretti (2007) and updated by Lane and Milesi-Ferretti (2012) 5 . This comprehensive dataset compiles information from governmental data sources such as the International Monetary Fund's Balance of Payments Statistics (BOPS), International Financial Statistics (IFS), the World Bank's World Debt Tables, Global Development Finance (GDF), the OECD statistics on external indebtedness and the Bank for International Settlements' data on banks' assets and liabilities. Foreign (or external) assets are measured as the dollar value of assets that a country owns abroad, while foreign (or external) liabilities refer to the dollar value of domestic assets owned by foreigners. For each country, the net foreign asset position (NFA) captures the indebtedness of a country to foreigners relative to the size of the economy (GDP) 6 .
Annual data on the proportion of external liabilities denominated in domestic currency (LDC) at the annual frequency is obtained from Benetrix, Lane, and Shambaugh (2015) who updated the data from Lane and Shambaugh (2010) 7 . Since there are considerable gaps in data for some countries, the construction of currency composition weights is not entirely mechanical. Lane and Shambaugh (2010) rely on recent advances in the modeling of the geographical distribution of international financial portfolios to generate predictions for asset holdings that allow missing observations to be filled in (Lane and Milesi-Ferretti (2008) ).
The data for all countries included in this study is obtained until the end of 2012 and correspond to the period of examination used by Della Corte et al. (2016) . These data are the most suitable dataset for the purpose of this study and cover a large sample of countries over a long span of time 8 . Furthermore, the Lane and Milesi-Ferretti (2007) and Lane and Shambaugh (2010) dataset is a widely used source of external imbalance positions in empirical exchange rate literature (Gourinchas and Rey (2007) , Della Corte et al.(2012) , and Della Corte et al.(2016) ). Like Della Corte et al. (2016) , we follow the standard procedure and construct monthly observations by keeping end of period data for NFA and LDC constant 5 The full NFA dataset including information regarding variable construction and sources can be found at http : //www.philiplane.org/EW N.html. 6 The NFA data is constructed as the sum of net foreign equity, net foreign debt, net foreign direct investment and foreign exchange reserves, that is, NFA = [Equity Assets t -Equity Liabilities t ] + [Debt Assets t -Debt Liabilities t ] + [FDI Assets t -FDI Liabilities t ] + FX t .
7 The full LDC dataset including variable construction and data sources can be found at http : //www.philiplane.org/BLSJIE2015data.htm.
8 Accurately measuring the share of external liabilities in foreign currency is a hard task, especially due to difficulties in gathering data on derivatives that require inference procedures and modeling of the geographical distribution of international financial portfolios (Della Corte et al. (2016) ).
until a new observation becomes available.
The limited data availability for spot and forward exchange rates and external imbalances towards the beginning of the sample presents a potential degrees of freedom problem for cross-sectional analysis. To address this problem, we set a minimum of 10 countries in each cross-sectional regression. To qualify for analysis in the regression, the number of currencies in the cross-section at any point in time must exceed this threshold.
Additional sample
To test the robustness of our findings in an extended currency panel, monthly spot exchange rates, forward rates, NFA and LDC are acquired for an additional 16 countries 9 . This brings the total panel of countries to 48 and is reflective of the sample employed by Menkhoff et al.(2012) . Collection of the extended sample data follows the same process as the main dataset outlined above 10 . Additional countries include Brazil, Bulgaria, Croatia, Cyprus, Egypt, Hong Kong, India, Indonesia, Kuwait, Malaysia, Philippines, Russia, Saudi Arabia, Taiwan, Thailand and Ukraine.
Della Corte et al. (2016) filter the data for the extended foreign currency sample based on two criteria. First, episodes where CIP deviations are large (generally in excess of 25 percent) and likely not tradable. Second, periods characterized by extreme illiquidity and lack of tradability, of which prices are uninformative. We follow an identical approach and filter the data from the extended sample as follows: 
Dependent variable construction
Currency Excess Return (RX j,t+h ) is defined as the return of a U.S. based investor who borrows at the U.S. interest rate, i us,t , at the end-of-month t and uses the funds to invest in a foreign currency j over a period of h months at the foreign interest rate, i j,t :
9 The following countries do not have LDC data for the analysis period: Bulgaria, Cyprus, Kuwait, Saudi Arabia, and Taiwan. This is due to difficulties in forecasting derivative positions, data reliability and availability (Lane and Shambaugh (2010) ).
10 When forward data is not available for the additional currencies, we take the rates from the Non-Deliverable Forward (NDF) market. These contracts are commonly used by multinational corporations and traders for hedging in circumstances where emerging markets have capital restrictions for foreigners. Doukas and Zhang (2013) observe that covered interest rate differential between onshore and offshore interest rate differentials of 3.5% for NDF. However, they find that NDF and deliverable forwards share common risk factors and is hence appropriate for the purposes of this study where no forward data is available.
where ∆S i,t+h is the change in the natural logarithm of the nominal exchange rate between currency j and the U.S. dollar over the h-month period, that is, ∆S j,t+h = S j,t+h −S j,t , where S j,t+h represents the natural logarithm of the nominal exchange rate at the end-of-month t + h and S j,t is the the natural logarithm of the nominal exchange rate at the end-of-month t between foreign currency j and the U.S dollar. Exchange rates are expressed as the U.S. dollar closing mid-price per foreign currency. So, currency appreciation implies an increase in value of currency j represented in U.S. dollars over the last h months.
When covered interest rate parity holds, i.e., i j,
is the natural logarithm of forward exchange rate between currency j and the U.S. dollar agreed at time t for delivery at time t + h, equation (1) becomes
This represents the payoff of the U.S. based investor who takes a long position in a forward contract on the foreign currency over the period of h months.
Independent variable construction
The independent variables are constructed and tested for statistical and economic significance when explaining movements in the cross-section of currency excess returns. Each variable we utilize is standardized in the cross-section. This standardization is conducted using the mean and standard deviation across all foreign currencies which have complete and available data for all variables at month t. Standardization is in the form:
where x j,t is the standardized variable, X j,t is the variable before standardization and µ X j,t and σ X j,t represent the cross-sectional mean and standard deviation, respectively, at month t. This standardization process measures each variable of interest in standard deviations above or below the cross-sectional average. When dealing with exchange rate data, this process creates a zero mean in the cross-section and is neutral to the base currency.
Carry Trade Variable (Carry i,t ):
The carry trade has long been a profitable foreign currency strategy. In its simplest form, investors long high interest rate currencies and short low interest rate currencies. The profitability of this strategy is driven by the uncovered interest rate parity puzzle where theoretical parity conditions do not hold well empirically. We use the interest rate differentials between a foreign country j and the U.S. as a financial variable that reflects the signal of constructing the carry trade strategy,
This strategy can also be constructed using the forward discount rate under the condition that covered interest rate parity holds. Research such as Taylor (1987) and Akram, Rime and Sarno (2008) have confirmed that the covered interest rate parity conditions hold with empirical evidence. The monthly forward discount rate is defined as F D j,t = S j,t − F t+1 j,t 11 . Hence, monthly Carry j,t = i j,t − i us,t = F D j,t . Through the standardization, it becomes
This intuitively keeps the definition of the carry trade strategy consistent. A long position in a high interest rate country relative to the cross-sectional average is expected to drive positive excess return compared to low interest countries when employing a carry strategy.
The momentum variable in essence is a proxy for the persistence of short-term trends in the market. This is driven by evidence that long positions in assets with recent high returns and short positions in assets with recent low returns is a profitable strategy in both equity and foreign exchange markets. We construct M om j,t using the change in the natural logarithm of the spot exchange rates of each currency over the last k months:
where S j,t−k is the natural logarithm in the spot exchange rate at month t − k. Standardized in the cross-section:
The literature has shown that three-and twelve-month changes in spot exchange rates are successful proxies for momentum (Menkhoff et al. (2012) , Asness et al. (2013) and Barosso and Santa Clara (2015)). We use the 3-month changes to generate the main results. For completeness, we also examine the 12-month changes.
Value Variable (Value i,t ):
Value is used to proxy for an observed long-term value reversion in currencies. This variable captures whether the spot exchange rate corrects for disequilibrium in the market. It is constructed using the change in real exchange rates over the last five year period.
where q j,t−60 and q j,t−12 are the real exchange rates from 60 and 12 months prior to month t, respectively. The twelve-months is the chosen starting point for value to avoid an overlap with the momentum variable when k is set to be 12 months. The real exchange rate is defined as q j,t = p us,t − p j,t − S j,t where p us,t is the CPI for the United States at month t, p j,t is the CPI for currency j at month t. Standardized in the cross-section:
The negative change in real exchange rates is used for interpretation purposes. By this definition, high changes in real exchange rates correspond to a stronger U.S. dollar relative to currency j. Therefore, in instances where there is a long-term negative change in real exchange rates one would expect to see a positive coefficient for excess returns and currency appreciation.
4. Net Foreign Assets (NFA j,t ). Della Corte et al. (2016) propose a definition in the context of predictive informational content. The authors define NFA as the total net external position of a country measured as the sum of net debt position, net equity position, net FDI position and FX reserves relative to the size of economy proxied by gross domestic product (GDP). Economically, NFA captures the indebtedness of a country to foreigners accounting for size effects. GDP follows the economic definition as the total value of goods and services produced by a country in each year. Using the updated and extended version of the dataset constructed by Lane and Milesi-Ferretti (2007) , NFA is given as
This variable is then standardized in the cross-section: (NFA j,t − µ NFA j,t )/σ NFA j,t .
5.
Net Foreign Asset Ratio (NFAR j,t ) To capture a country's net foreign asset position relative to the global imbalances, we introduce an additional measure with a different economic meaning, denoted by NFAR j,t . To construct this variable, we use a country's NFA j,t position outlined above and divide by the sum of the absolute value of NFA j,t of all the countries in the sample at month t.
This variable is then standardized in the cross-section:
Economically, NFAR j,t has a different meaning from NFA j,t measure used by Della Corte et al. (2016) . Whilst NFA j,t captures a country's net foreign asset position relative to the size of its economy, NFAR j,t considers a country's net foreign asset position relative to global imbalances. For a robustness check, we consider both measures.
6. Proportion of liabilities denominated in domestic currency (LDC j,t ). In addition to NFA j,t and NFAR j,t , Lane and Shambaugh (2010) find that for developed countries with a relatively balanced NFA j,t , large gross international positions mean that the country may still experience substantial currency movements due to a low proportion of foreign liabilities denominated in domestic currency NFA j,t . As a result, they account for the currency composition of countries by breaking up liabilities denominated in domestic and foreign currencies to more accurately capture the aggregate currency exposures for net foreign asset positions. In our analysis, we use the updated and extended version of LDC j,t dataset from Benetrix, Lane, and Shambaugh (2015) . This variable is then standardized in the cross-section: Table 1 reports the mean and standard deviation of monthly currency excess returns (RX1), carry, 3-month momentum, value, LDC, NFA and NFAR on a country level prior to standardization over the sample period. On average, the sample of all OECD countries exhibits positive monthly currency excess returns of 0.067% with a standard deviation of 3.241. The mean of carry, momentum and value variables across OECD countries is also positive. The average of LDC across all OECD countries is 69.4% and the average of NFA is 0.005, indicating a relatively balanced sample between creditors and debtors.
Descriptive statistics
An examination of the outliers shows that Turkey has a positive monthly excess return of 0.85% compared to the sample average of 0.067%. The problems behind Turkey are clear when focusing on attention to the carry variable. In contrast to the sample average of 0.037, Turkey's carry reaches 2.872. A closer examination reveals that during the 2001 Turkish economic crisis, interest rates increased to levels up to 3,000% leading to a failure in the covered interest rate parity condition. As a result, we follow Lustig, Roussanov and Verdelhan (2011) and remove Turkey from the sample from November 2000 to November 2001. While countries such as Greece and Portugal also demonstrate large currency excess returns of -0.394% and -0.437%, respectively, we find no problem with data and thus include them in the sample.
[Insert Table 1 here] 4 Empirical Framework Lewellen (2015) find that Fama-Macbeth (1973) cross-sectional regression approach provides an effective way to combine many individual stock characteristics into a composite estimate of expected returns. This approach is the standard method used in asset pricing and mitigates idiosyncratic drivers of currency pairs, providing a clearer representation of the drivers of currency excess return. Furthermore, it includes quantification of both economic and statistical value of the predictors, is less sensitive to time-varying volatility and exhibits greater robustness in comparison to time-series models (Mark and Sul (2001), Groen (2005) and Cerra and Saxena (2010)). In this paper, we follow Fama and Macbeth's (1973) approach. We run cross-sectional regressions and calculate the average and standard deviation of each set of coefficients over time and then test their significances using Fama-Macbeth's (1973) t-statistics. In its generalized form, each cross-sectional regression is given as follows:
where α t and j,t+1 represent the intercept and residuals at months t and t+1, respectively. γ l,t represents the coefficient of the l th independent variable x l,t,j at month t including financial and macroeconomic variables discussed above.
Running the regression cross sectionally at each month t for T months generates a matrix of the order T ×l of γ estimates, γ l,t . We then take the average γ l,t and the standard deviation s( γ l,t ) over T months. The t-statistics is given as:
γ l is important in determining the role of each of these variables in explaining the cross-section of currency excess returns. By construction,¯ γ l represents the return of a long-short portfolio of currencies with a weight assigned to each currency, which equals to x l,j,t at each month t. This can be interpreted as a factor return (or the return of a characteristicsorted portfolio). From this, inferences on the relative contribution of each variable to future currency excess returns can be made. The variable predicts positive currency excess returns at a horizon of one month when¯ γ l is positive. This means that a long position in currency j, where country j has higher than the cross-sectional average of x l , would obtain positive currency excess returns on average. A long position in currency j, where country j has lower relative to the cross-sectional average of x l , would obtain negative monthly excess currency returns on average. In other words, it would be profitable for longing currencies with higher ranking of x l while shorting currencies with lower ranking of x l relative to the cross-section average of x l .
Results and Discussion
This section presents the main empirical findings. Using individual currencies as test assets, we examine whether external imbalances can explain the cross-section of currency excess returns. The results are presented in the following subsections. In isolation, subsection 5.1 examines the financial variables and subsection 5.2 examines external imbalances (NFA, NFAR, and LDC) to establish individual significance. Subsection 5.3 shows the results of external imbalances controlling for financial variables. Subsection 5.4 tests the loadings on the respective variables as predictors of currency excess returns.
Financial variables
The financial variables under examination are proven to be successful signals in constructing profitable currency portfolios for investors. Our first test examines carry, momentum and value variables in various specifications for explaining the cross-section of currency excess returns. Empirically, the expectation is that each financial variable is positively significant in explaining currency excess returns. Instead of constructing portfolios, we use individual currencies as test assets and the Fama-Macbeth (1973) procedure to examine the statistical significance of these variables.
[Insert Table 2 here] Table 2 summarizes the results for the financial variables being predictors of currency excess returns. Column (1) shows a positive and statistically significant coefficient for carry at the 1% level. A positive coefficient for carry implies that taking a long position in currencies with higher interest rates relative to the cross-sectional average predicts positive returns in the following period. Our results are consistent with the finding in the literature. As the variable is standardized in the cross-section, a one standard deviation increase in the carry predicts a monthly excess return of 25 basis points (3% annualized).
Column (2) presents the results for momentum, of which coefficient is positive and significant at the 5% level. For every one standard deviation increase in momentum, monthly excess returns increase by 16 basis points (1.92% annualized). This demonstrates that long positions in currencies with greater momentum characteristics than the cross-sectional average predict positive currency excess returns. For value, a positive and statistically significant coefficient at the 1% level is also observed. Column (3) shows that by following value reversal expectations of currencies that are higher than the cross-sectional average, positive currency excess returns are expected. It follows that a one standard deviation increase in value is associated with a monthly excess return of 13 basis points (1.56% annualized). Momentum and value are amongst the most studied capital market phenomena and our results are consistent with the broader literature (Okunev and White (2003) , Menkhoff et al. (2012) and Barosso and Santa-Clara (2015)).
Columns (4), (5) and (6) demonstrate the predictive power of combining two of the financial variables. The combination of carry and momentum in Column (4) demonstrates higher levels of predictive power in the cross section of currency excess returns, with both variables significant at the 1% level. The combination of carry and value in Column (5) shows a similar increase in the predictive power. This indicates that combining financial variables has an enhancing informational effect that captures different components of currency excess returns. In Column 6, when momentum and value are combined, the magnitude and significance of both variables decrease marginally, indicating a potential interaction between these two variables. In each financial variable pair, the magnitude and economic significance of each coefficient remains similar to the individual counterparts.
Column (7) shows the improvement in predictive power when carry, momentum and value (CMV) are regressed together in the cross-section of currency excess returns. Economically, the results of regressions (4) to (7) demonstrate that on average the interest rate component is captured by carry, short-term fluctuations in the spot rate may be reflected through momentum, and mean reversion in trends may be captured by the value variable. Thus, all three variables are shown to hold economic and statistical significance in predicting currency excess returns, in isolation and in various combinations. This is consistent with Jorda and Taylor (2009) who identify carry, momentum and value as jointly important signals with augmented informational effects.
Macroeconomic variables
This section presents the results for NFA and LDC, and a relative measure of net foreign assets, NFAR. Each variable is standardized in the cross-section and examined on a stand alone basis. Using Lane and Milesi-Ferretti's dataset, Gourinchas and Rey (2007) show that deteriorations in external accounts imply future trade surpluses through trade channel or excess returns on the net foreign portfolio through valuation channel. These stabilizing valuation effects allow a country's external constraint to predict net export growth and net portfolio returns, which can be used to forecast exchange rates in sample and out of sample. Della Corte et al. (2016) build on this finding using an updated and extended version of Lane and Milesi-Ferretti's dataset. They show that a global imbalance risk factor explains the cross-sectional variation in currency excess returns. This mechanism is consistent with the exchange rate determination theory developed by Gabaix and Maggiori (2015) on capital flows in imperfect financial markets. Lane and Shambaugh (2010) also find that despite having a relatively balanced NFA, countries with large gross international positions can still experience substantial currency movements. Hence, the proportion of foreign liabilities denominated in domestic currency (LDC) is another measure of external imbalances that captures the effects of trade and valuation flows on currency movements. Lane and Shambaugh (2010) establish that countries with a lower LDC would expect to yield higher currency excess returns, since they are relatively more reliant and exposed to international volatility. As a result, these countries must offer additional compensation to investors for holding their currencies. The two measures of external imbalances (NFA and LDC) thus provide insight on the implications of fiscal policy and the relation between a country's composition of and tendency to issue external liabilities, and the subsequent impact on the cross-section of currency excess returns.
[Insert Table 3 here] Table 3 shows the results for NFA. Column (1) shows that NFA has a negative and statistically significant coefficient at the 5% level. Because the variable is standardized in the cross-section, this means that a one standard deviation decrease in NFA explains a monthly excess return of 7 basis points (0.84% annualized). Consistent with the theoretical prediction developed by Della Corte et al. (2016) , this result shows that taking a long position in currencies with lower NFA relative to the cross-sectional average will predict positive currency excess returns. Economically, this finding implies that net debtor countries must offer a currency risk premia to compensate investors for financing negative external imbalances, as their currencies depreciate relatively more during periods of instability. Furthermore, the effects should be particularly prominent for highly integrated countries (such as the OECD sample) where foreign exchange markets have been shown to react promptly to the release of new macroeconomic fundamentals (Andersen, Bollerslev, Diebold, and Vega (2003) ). Due to difficulties in obtaining contemporaneous NFA data and the challenge associated with the staggered release of macroeconomic variables, the significantly predictive power of the 12-month lag of NFA given in Column (2) may suggest that NFA is persistent and has a longterm effect on exchange rate determination. In Columns (3)-(5) we regress the 12-month change in NFA against currency excess returns. No significant result for the change in NFA both in isolation and when combined with NFA and lagged NFA is found.
[Insert Table 4 here] Whilst NFA captures the relative size of a country's imbalance to the size of its economy, we examine an alternate measure for NFA with an economically different meaning. The NFA ratio (NFAR) measures the imbalances of a country relative to the global imbalances of all countries in the OECD sample at a point in time. Intuitively, we expect that a country that requires more financing in the context of the world economy should command a higher premium. These results are shown in Table 4 . It is found that the economic significances of the coefficients are identical to those presented in Table 3 , with a marginal improvement in the significance of the estimators.
[Insert Table 5 here] Table 5 examines the role of LDC in explaining the cross-section of currency excess returns. The results are similar to those of NFA and NFA Ratio in both economical and statistical significance. The LDC coefficient is negative and significant at the 5% level. Every one standard deviation decrease in LDC is associated with a positive monthly excess return of 8 basis points (0.96% annualized). This implies that taking a long position in currencies with a lower proportion of liabilities denominated in domestic currency relative to the cross-sectional average predicts positive currency excess returns. Economically, the lower the LDC, the greater the reliance on international creditors and greater the exposure to international uncertainty. Hence, investors should be compensated for the additional risk. Similar to NFA, our results remain unchanged using the 12-month lag of LDC 12 .
[Insert Table 6 here] Table 6 jointly examines LDC and NFA as predictors of currency excess returns. Column (1) shows that LDC and NFA are significant at the 5% and 10% level with a coefficient of -0.07 and -0.06, respectively. The simultaneous significance of these variables shows that they capture different components of external imbalances. However, the similar magnitude of the coefficients indicates that they have a relatively balanced contribution to explain the cross-section of currency excess returns. The results are also consistent with those using the 12-month lagged values of NFA and LDC. Like the individual counterparts, simultaneously examining the change in LDC and NFA produces no significant results 13 .
Each variable, NFA, NFAR, or LDC, represents an economically different measure of external imbalances and is a robust predictor in the cross-section of currency excess returns. Whilst using individual currencies as test assets, in isolation these measures of external imbalances are consistent with the findings of Della Corte et al. (2016) using portfolios.
External imbalances controlling for CMV
Following the findings of statistical significance on a stand alone basis, we examine the role of external imbalances in explaining the cross-section of currency excess returns once controlling for carry, momentum and value (CMV). Table 7 summaries the results. Panels A and B show the results for NFA and the 12-month lag of NFA controlling for CMV in various groupings.
[Insert Tables 7 & 8 here] Columns (2) and (4) show that NFA is not significant when controlling for carry or value. However, the NFA coefficient increases from -0.07 to -0.08 with the 1% significance level when controlling for momentum. Columns (5)-(7) examine the role of NFA when controlling for two financial variables jointly. While NFA is not significant when controlling for momentum and carry in column (5), NFA retains the 5% significance level with a coefficient of -0.06 when controlling for momentum and value in column (7). Interestingly, when controlling for carry and value in column (6), the coefficient of NFA reverses in sign from -0.07 to 0.05 and is significant at the 10% level. The coefficients of carry and value also increase relative to their individual counterparts to 0.30 and 0.14, respectively. In column (8), we examine the role of NFA when controlling for carry, momentum and value jointly. It is found that carry and momentum retain their significance at the 1% and 5% levels, respectively, whilst value and NFA are significant at the 10% level. Apart from the coefficient of NFA switching sign from negative to positive, the economic significance of the carry, momentum and value coefficients are similar to those presented in subsection 5.1 where they are examined in isolation. Hence, NFA is not robust to the control variables used, in particular, the carry. Like subsection 5.2, the results for NFA Ratio closely follow NFA and are not discussed here. Table 9 summarizes the findings for LDC when controlling for CMV in various groupings. The results and interpretation closely follow NFA discussed above. In isolation, the coefficient of LDC is -0.08 and significant at the 5% level. Furthermore, when LDC is combined with carry, the coefficient of LDC switches sign to 0.02 and becomes insignificant. Like NFA, the interaction between LDC and carry shows that this measure of external imbalances is also subsumed by the carry 14 . While NFA and LDC are significant in isolation, once controlling for the carry, both measures of external imbalances become insignificant. Panel B of Tables 7, 8 and 9 follows an identical specification to their counterparts using a 12-month lag of NFA, NFAR and LDC, respectively. Across all three tables, the magnitude and sign of the coefficients remain largely unchanged.
To determine the cause of the changing sign of NFA and LDC coefficients, we compare the results presented in column (2) of Tables 7, 8, and 9. Here, when examining NFA and LDC whilst controlling for carry, the sign of the coefficients changes from negative to positive and becomes insignificant. By contrast, NFA and LDC retain a negative significant coefficient when combined with value and/or momentum. A similar interaction is observed in columns (5), (6) and (8) where the coefficients of NFA and LDC switch sign from negative to positive and lose significance. Across these specifications, carry is the only common control. Hence, the changing sign of NFA and LDC once controlling for carry leads to conclude that carry is subsuming the informational content in external imbalances.
This result is not consistent with Della Corte et al. (2016) who find that external imbalances is significant controlling for carry, when using portfolios as test assets. By contrast, using individual currencies as test assets, we find that there is little evidence to support the relevance of external imbalances once controlling for carry. Our results share some similarities with recent findings of Novy-Marx (2015) for momentum in equities. Novy-Marx (2015) examines two closely related characteristics, price momentum and earnings momentum. They show that when using Fama-Macbeth regressions at the individual stock level, earnings momentum subsumes price momentum. However, when using portfolios, the correlation between these characteristics leads to the false conclusion that both characteristics matter. Novy-Marx (2015) shows that portfolios are particularly susceptible to this effect when the characteristics under examination are correlated with one another. Pairwise correlations show that NFA and LDC are closely related to carry with a correlation coefficient of -0.37 and -0.36, respectively. This contrasts with momentum or value for which the pairwise cor-relation does not exceed 0.08. Hence, the significance of both carry and external imbalances discovered by Della Corte et al. (2016) using portfolios can be driven by the correlation effects found by Novy-Marx (2015) . Ang et al. (2016) provide further empirical grounding in the context of equities to explain why the results could be sensitive to the choice of test assets. The authors show that aggregating stocks into portfolios shrinks the cross-sectional dispersion of the betas, causing estimates of factor risk premia to be less efficient. Kan (2004) and Ang et al. (2016) also show that the loss of informational content in a portfolio setting is most prominent when there is a small, time-varying number of assets in the crosssection. Hence, currencies are particularly susceptible to this effect due to differing periods during when a currency becomes an eligible asset to trade, fixed exchange rate regimes and the introduction of the Euro. The sensitivity of Della Corte et al.'s (2016) findings to the choice of test asset (individual versus portfolios) can thus be explained by two empirical developments. First, the relatively high correlation between carry and external imbalances shares parallels with the correlation effects found by Novy-Marx (2015) . Second, currencies are particularly susceptible to the loss of individual variation using portfolios by the nature of this asset class.
The interaction of carry with external imbalances (NFA and LDC) is, itself, an interesting result. It raises the question proposed by Engel and West (1994) regarding whether market prices lead to fundamentals. Upon closer examination, we find that financial variables, most prominently the carry, are able to forecast NFA and LDC. Economically, countries that need to attract capital (low external imbalances) have relatively higher interest rates. Hence, the external imbalances fundamental that partially explains the interest rate differential is subsumed by the carry. This confirms the findings of Sarno and Schmeling (2014) who argue that market prices contain information that helps predict fundamentals.
Characteristics versus Betas
If external imbalances and financial variables are a proxy of fundamental sources of risk in the global economy, then loadings on the respective factors should command a risk premium. As a result, we test the loadings (betas) on the factors as explanatory variables of currency excess returns. Despite considerable literature on this subject in equities (Fama and French (1993) , Kent and Daniel (1997) , Davis, Fama, and French (2000) ), to the best of our knowledge, no examination has been conducted on the relative importance of characteristics versus betas in the context of currencies.
We examine the explanatory power of the loadings and characteristic when used in combination using cross-sectional regressions and double-sorted portfolios. Both cross-sectional regressions and double-sorted portfolios show that characteristics dominate betas in this ex-ercise. This is consistent with Chordia, Goyal, and Shanken (2015) who find that relative to betas, firm characteristics consistently explain a much larger proportion of variation in returns. Hence, our analysis also contributes to the broader literature by extending Daniel and Titmans (1997) findings in equities to currencies.
Our analysis of characteristics versus betas is divided into two components. First, we examine characteristics and the loadings on the characteristics (betas) using the Fama-Macbeth (1973) regression to explain the cross sectional returns. Second, we use double-sorted portfolios on characteristics and betas as an additional robustness check. This examination is often performed in asset pricing literature in the context of equities (Fama and French (1992) and Lewellen (2015) ). Firm characteristics such as size, book-to-market equity (B/M), past returns, and investment are correlated with a firm's subsequent stock returns. Hence, effects can show up both in the performance of characteristic sorted portfolios and in slopes of Fama-Macbeth (1973) cross-sectional regressions.
Characteristics versus Betas using the Fama-Macbeth Framework
To obtain the loading of each characteristic at a point in time, we sort each characteristic (NFA, LDC or carry) into quintiles and obtain the corresponding currency excess returns (e.g., Della Corte et al. (2016) ). The average of excess returns in each quintile and the highminus-low (HML) factor are then computed. Using a 24-month rolling window, we regress currency excess returns against the HML factor to obtain a unique beta for each country at a point in time. Using the Fama-Macbeth framework the loading of the respective factor (i.e. beta) is regressed in the cross-section of currency excess returns.
[Insert Table 10 here] Table 10 shows the cross sectional regression results. In columns (1) to (3), the loadings on the respective factors (carry, NFA, and LDC) are examined in isolation. Here, β N F A and β LDC are insignificant whilst β Carry is significant at the 10% level with a coefficient of 0.10, which is weaker than the corresponding characteristic coefficient of 0.25 (subsection 5.1). However, when jointly examining the characteristic and beta, the characteristic dominates in each case. Columns (4) and (5) show that whilst β N F A and β LDC are insignificant, their corresponding characteristics are both significant at the 5% level with a coefficient of -0.05. Column (6) shows that β Carry is no longer significant at the 10% level once examined in combination with the carry characteristic, which has a coefficient of 0.31 with the 1% significance level. The statistical and economic significance of the characteristic coefficients are identical to our main results. This is a confirmation of recurrent findings by Daniel and Titman (1997) , Brennan, Chordia, and Subrahmanyam (1998) and Chordia, Goyal, and Shanken (2015) who argue that characteristics dominate betas. However, while these findings are limited to equities, we provide evidence that characteristics also dominate betas in the cross-section of currency returns.
Double sorted portfolios
As an additional robustness test, we use double-sorted portfolios on characteristics first and then betas. Recently, Fama and French (2008) identified a key shortcoming of the Fama-Macbeth (1973) regressions. Specifically, as returns on individual test assets can be extreme, there is potential for influential observations to impact the results. Hence, double-sorted portfolios provide a cross-check. If there are contradictory findings, then outliers are likely present in the data.
[Insert Tables 11 here] Panels A, B, and C of Table 11 show the results of the double-sorted portfolios on NFA, LDC and Carry, respectively. In each case, the characteristic dominates the beta. This result is consistent with our results using the Fama-Macbeth (1973) regression discussed above, providing further evidence on the characteristics versus betas debate. Panel A shows that the characteristic of NFA dominates the beta of NFA, with statistically significant difference in the mean of the equally weighted excess returns between High NFA and Low NFA, but insignificant difference in the mean of the equally weighted excess returns between High beta and Low beta. This is consistent with the idea that countries with low NFA should compensate investors with a higher currency risk premia and hence positive currency excess returns. Panel B shows a similar result where low LDC yields a higher positive and statistically significant return in comparison to high LDC. This result is also consistent with economic intuition, as a country with a lower proportion of liabilities denominated in domestic currency (LDC) is more exposed to international volatility. Hence, these countries should compensate investors with a higher currency risk premia. Again, the difference in the mean of the equally weighted excess returns between High beta and Low beta is insignificant for both High NFA and Low NFA. Panel C shows the double-sorted portfolio results for carry, where the high carry characteristic (trading on the interest rate differential) also dominates. Thus, in each case the nature of underlying economic processes with respect to the factors are best captured by the characteristic in the cross-section of currency excess returns.
Additional Tests for Robustness
This section provides the results of the additional tests that have been performed to evaluate the robustness of our findings. The purpose is to examine whether the results are sensitive to changes in monthly or yearly frequency and an extended currency panel of 48 countries.
Frequency -Monthly versus Yearly
Whilst a large body of empirical exchange rate literature focuses on analyzing currency excess returns over the monthly interval, macroeconomic data on NFA and LDC are released on an annual basis. As a result, we run additional tests to check the robustness of our findings over a twelve-month horizon. Table 12 shows the results of 12-month currency excess returns against CMV. Consistent with our main results, the financial variables in isolation and various combinations remain statistically significant.
[Insert Table 12 here] Tables 13, 14, and 15 summarize the results for NFA, NFAR and LDC, respectively, controlling for CMV. In each table, regressions (1) through (8) show that on a standalone basis and in various specifications with CMV, both the statistical and economic significances are consistent with monthly currency excess returns. However, the magnitude of the coefficients increase, corresponding to the annual analysis interval. We also find that the coefficients of NFA and LDC switch sign once controlling for carry. Hence, carry subsumes external imbalances at the twelve-month analysis interval, and our results are robust to both monthly and annual frequencies.
[Insert Tables 13, 14, and 15 here]
Increased degrees of freedom
The limited number of tradable currencies is a key limitation of exchange rate analysis compared to other asset classes. It results in a low degrees of freedom issue that is a special concern between the early 1970's and the mid 1980's, where there is limited availability of foreign currency data. To evaluate the sensitivity of our results to potential degrees of freedom concerns, we increase the OECD sample to a panel of 48 countries, which is reflective of the sample employed by Menkhoff et al. (2012b) , to assess the sensitivity of our findings.
With the extended dataset, there is a substantial increase in the number of currencies in each panel after the 1990's due to data availability from DataStream. Aside from NFA which is available for the main and extended sample across the entire analysis period, LDC and the financial variables benefit from increased degrees of freedom at differing points in time. In the extended currency sample, data for all variables is available by the mid 1990's. Any subsequent drops are due to currencies that have been omitted from the sample or currencies being subsumed by the Euro (see Section 3.2). To be included in the crosssectional regression, there must be a minimum of 10 countries with complete data for the relevant regression at a point in time.
[Insert Table 16 ] Table 16 summarizes the results. Controlling for CMV, the results of NFA and LDC are presented in various specifications on Panels A and B, respectively. While we observe a marginal increase in the magnitude and significance of the coefficients, the economic implications are consistent with our main results. It is found that NFA and LDC have a negative and statistically significant coefficient in isolation, and switches sign when controlling for carry. Hence, across both panels, the results using the extended foreign currency sample are still largely reflective of the results with the OECD sample.
Developed and developing nations
Since unique country characteristics influence currency dynamics, the classification between developed and developing countries is commonly considered in currency panel methodology. Adrian, Etula, and Shin (2011) find that predictors that are successful in advanced countries largely fail when examining emerging economies. Amongst other factors, developing countries are commonly characterized by greater political instability, less developed infrastructure and lower levels of investor confidence (Adrian et al. (2011) We find that for NFA and LDC, the results of developed nations are consistent with our earlier findings (see section 5.3) in both economic and statistical significance. This result is not surprising given the OECD sample is largely comprised of developed nations with more transparency, data availability and reliability. By contrast, in the developing sample the coefficients of NFA and LDC are largely insignificant, with a greater degree of variability in magnitude and sign changing relative to their developed counterparts. While the significance of carry remains in the developing sample, the results are not as clear as their developed counterparts, confirming the findings of Adrian et al. (2011) .
Conclusion
Imbalances in trade and capital flows have been a central theme of discussion, especially in light of recent global events. Using individual currencies as test assets, our paper examines the theoretically motivated external imbalances variable to explain the cross-section of currency excess returns. Contrary to Della Corte et al. (2016) , we find that there is little evidence to support the relevance of external imbalances, once controlling for carry. This result has three broad, but related implications.
First, Della Corte et al.s (2016) findings are sensitive to the choice of test asset. This confirms the findings by Ang et al. (2016) who show that tests performed using portfolios are not necessarily equivalent to tests with individual assets. Second, the simultaneous significance of carry and external imbalances found using portfolios shares parallels with the correlation effects found by Novy-Marx (2015) . The relatively strong correlation between carry and external imbalances reduces the individual variation in a portfolio setting, creating the illusion that both characteristics matter. However, using Fama-Macbeth regressions at the individual currency level reveals that carry subsumes external imbalances. Third, the ability for carry to forecast external imbalances seems to provide a partial economic justification for its premium. Economically, countries that need to attract capital (low external imbalances) will have relatively higher interest rates. Hence, by using the carry trade strategy to borrow in low interest rate currencies and lend in high interest rate currencies, an investor should also capture the external imbalances risk premium.
Since external imbalances can be an imperfect proxy of the fundamental source of risk, we also examine the role of betas with respect to factors as predictors of currency excess returns. Both cross-sectional regressions and double sorted portfolios show that characteristics consistently explain a much larger proportion of variation in currency returns than factor loadings. To the best of our knowledge there has been no study on the comparison of characteristics versus betas performed in the currency market. This is a unique contribution that extends the findings of Daniel and Titman (1997) and Chordia et al. (2015) in equities to the context of currencies.
Overall, our results provide new insights into existing empirical exchange rate literature by using recent methodological developments in equities to motivate a reexamination of established variables in currency return predictability. While we find that external imbal-ances do not matter once controlling for carry, the sensitivity of external imbalances to the choice of test assets (individual currencies versus portfolios) serves to validate the recent methodological developments in equities to currencies. Since recent exchange rate literature has largely focused on using currency portfolios, to fully grasp the implications of recent methodological developments, further testing can be performed on other characteristics. Finally, since the effects of using portfolios are prominent in currencies due to the small and time-varying number of assets in the cross-section, future research should consider both the individual and portfolio levels to validate robustness.
Table 1: Summary Statistics
This table shows the average (µ) and standard deviation (σ) of currency excess returns (RX1), financial variables of carry, 3-month momentum (3mth-Mom), 5-year value (Value), and macroeconomic variables of liabilities denominated in domestic currency (LDC), net foreign assets (NFA), and net foreign asset ratios (NFAR), all of which are standardized in the cross section. The sample covers the period from August 1973 to August 2015 at a monthly frequency for all variables except for LDC, NFA and NFAR, which are available at an annual frequency, and expressed as percentages. All exchange rates are quoted in terms of U.S. Dollars per unit of foreign currency. Averages given in the last row of the table represents the average of the corresponding variables across all the countries. Note that N/A indicates unavailable data. 
2: Financial variables as predictors of currency excess returns
This table reports the Fama-Macbeth estimates for predictability of monthly currency excess returns by financial variables of carry, 3-month momentum, and value. Carry is defined as the forward discount S j,t − F j,t . 3-month momentum is defined as the change in the natural logarithm of the nominal spot exchange rates over the last three months, S j,t − S j,t−3 . Value is defined as the fiveyear change in the natural logarithm of the real exchange rates −(q j,t−12 − q j,t−60 ), which in this form means that higher value indicates a weaker foreign currency. All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t across the countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in cross-sectional regressions over the sample period. The cross-sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. The t-statistics are reported in parentheses and are based on Newey and West (1987) standard errors with one lag.
Monthly Currency Excess Returns
( [FDI Assets j,t -FDI Liabilities j,t ]+ FX j,t ) /GDP j,t . All variables are standardized in the crosssection in the form (X j,t −µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for the countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in the cross sectional regressions over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) standard errors with one lag.
(1) (2) (3) (4) This table reports the Fama-Macbeth estimates for predictability of monthly currency excess returns by NFA ratio. NFA Ratio is defined as NFA j,t relative to the sum of the absolute value of sum of NFA j,t of the countries available in the sample at time t. All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for the countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in the cross sectional regressions over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) standard errors with one lag.
(1) (2) (3) (4) This table reports the Fama-Macbeth estimates for predictability of monthly currency excess returns by LDC, which captures the proportion of a country's liabilities denominated in domestic currency. All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for the countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in the cross sectional regressions over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) standard errors with one lag.
(1) (2) (3) (4) This table reports the Fama-Macbeth estimates for predictability of monthly currency excess returns by LDC and NFA, which capture the proportion of a country's liabilities denominated in domestic currency and the total net external position of a country relative to GDP, respectively. NFA is defined as NFA j,t =([Equity Assets j,t -Equity Liabilities j,t ]+[Debt Assets j,t -Debt Liabilities j,t ] + [FDI Assets j,t -FDI Liabilities j,t ] + FX j,t ) /GDP j,t . All variables are standardized in the crosssection in the form (X j,t −µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for the countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in the cross sectional regressions over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) standard errors with one lag.
(1) (2) (3) (4) This table reports the Fama-Macbeth estimates for predictability of monthly currency excess returns by NFA controlling for carry, momentum, and value (CMV). Carry is defined as the forward discount S j,t − F j,t . Momentum is defined as the three-month change in the natural logarithm of the nominal spot exchange rate S j,t − S j,t−3 . Value is defined as the five-year change in the natural logarithm of the real exchange rate −(q j,t−12 − q j,t−60 ), which in this form means that higher value indicates a weaker foreign currency. NFA captures the total net external position of a country relative to GDP. NFA is defined as NFA j,t =([Equity Assets j,t -Equity Liabilities j,t ]+[Debt Assets j,t -Debt Liabilities j,t ] + [FDI Assets j,t -FDI Liabilities j,t ] + FX j,t ) /GDP j,t . All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for the countries available in month t.
Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in the cross sectional regressions over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) Table 8 : NFA ratio controlling for financial variables as predictors of currency excess returns This table reports the Fama-Macbeth estimates for predictability of monthly currency excess returns by NFA ratio controlling for carry, momentum, and value (CMV). Carry is defined as the forward discount S j,t − F j,t . Momentum is defined as the three-month change in the natural logarithm of the nominal spot exchange rate S j,t − S j,t−3 . Value is defined as the five-year change in the natural logarithm of the real exchange rate −(q j,t−12 − q j,t−60 ), which in this form means that higher value indicates a weaker foreign currency. NFA captures the total net external position of a country relative to GDP. NFA is defined as NFA j,t =([Equity Assets j,t -Equity Liabilities j,t ]+[Debt Assets j,t -Debt Liabilities j,t ] + [FDI Assets j,t -FDI Liabilities j,t ] + FX j,t ) /GDP j,t . All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for the countries available in month t.
Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in the cross sectional regressions over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) momentum, and value (CMV) . Carry is defined as the forward discount S j,t − F j,t . Momentum is defined as the three-month change in the natural logarithm of the nominal spot exchange rate S j,t − S j,t−3 . Value is defined as the five-year change in the natural logarithm of the real exchange rate −(q j,t−12 − q j,t−60 ), which in this form means that higher value indicates a weaker foreign currency. LDC captures the proportion of a country's liabilities denominated in domestic currency. All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for all countries available in month t.
Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in each cross sectional regression over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) This table reports the Fama-Macbeth estimates for predictability of one month currency excess returns by Carry, NFA and LDC on characteristics versus betas. Carry is defined as the forward discount S j,t − F j,t . NFA captures the total net external position of a country relative to GDP. It is defined as NFA j,t =([Equity Assets j,t -Equity Liabilities j,t ]+[Debt Assets j,t -Debt Liabilities j,t ] + [FDI Assets j,t -FDI Liabilities j,t ] + FX j,t ) /GDP j,t . LDC captures the proportion of a country's liabilities denominated in domestic currency. All variables are standardized in the cross-section in the form (X j,t −µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for the countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in the cross sectional regressions over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) standard errors with one lag.
(1)
(2) (3) (4) (5) (6) . For each characteristic we build a high-minus-low factor portfolio and estimate currency betas on those factors with 24-month rolling window regressions. We first split the sample of currencies at each month t in two halves (High and Low) with respect to characteristics (NFA, LDC, or Carry), and within each of these into two halves (High and Low) with respect to loadings. The first two rows in each panel represent the mean of the equally weighted excess returns for countries with High and Low characteristics, respectively, over time, and the third row in each panel represents the difference in the mean of the equally weighted excess returns between the two groups. Similarly, the first two columns in each panel represent the mean of the equally weighted excess returns for countries with High and Low betas, respectively, over time and the third column in each panel represents the difference in the mean of the equally weighted excess returns between the two groups. This table reports the Fama-Macbeth estimates for predictability of twelve month currency excess returns by financial variables: carry, momentum, and value. Carry is defined as the forward discount S j,t − F j,t . Momentum is defined as the three month logarithm change in nominal spot exchange rate S j,t − S j,t−3 . Value is defined as the five year logarithm change in real exchange rate −(q j,t−12 − q j,t−60 ) which in this form means that higher value indicates a weaker foreign currency. All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for all countries available in month t.
Observations represent the total number of currencies included in the regressions over the sampler period. Adjusted R 2 is the average of the adjusted R 2 in each cross sectional regression over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) standard errors with one lag.
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(1) (2) (3) (4) (5) (6) 
where NFA j,t is given by the sum of the net debt position, the net equity position and the net FDI stock position. All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for all countries available in month t. Observations represent the total number of currencies included in the regressions over the sampler period. Adjusted R 2 is the average of the adjusted R 2 in each cross sectional regression over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) standard errors with one lag. Table 14 : NFA ratio controlling for financial variables as predictors of 12 month currency excess returns This table reports the Fama-Macbeth estimates for predictability of twelve month currency excess returns by NFA ratio controlling for financial variables: carry, momentum, and value. Carry is defined as the forward discount S j,t − F j,t . Momentum is defined as the three-month change in the natural logarithm of the nominal spot exchange rate S j,t − S j,t−3 . Value is defined as the five-year change in the natural logarithm of the real exchange rate −(q j,t−12 − q j,t−60 ) which in this form means that higher value indicates a weaker foreign currency. NFA captures the total net external position of a country relative to GDP. It is defined as NFA j,t =([Equity Assets j,t -Equity Liabilities j,t ]+[Debt Assets j,t -Debt Liabilities j,t ] + [FDI Assets j,t -FDI Liabilities j,t ] + FX j,t ) /GDP j,t . All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where σ X j,t is the standard deviation of X j,t for all countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in each cross sectional regression over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) Table 15 : LDC controlling for CMV as predictors of 12 month currency excess returns This table reports the Fama-Macbeth estimates for predictability of twelve month currency excess returns by LDC controlling for financial variables: carry, momentum, and value. Carry is defined as the forward discount S j,t − F j,t . Momentum is defined as the three-month change in the natural logarithm of the nominal spot exchange rate S j,t − S j,t−3 . Value is defined as the five-year change in the natural logarithm of the real exchange rate −(q j,t−12 −q j,t−60 ) which in this form means that higher value indicates a weaker foreign currency. LDC captures the proportion of a country's liabilities denominated in domestic currency. All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for all countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in each cross sectional regression over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) 357  213  357  357  213  213  357  213  357  213  357  357  213  213 357 213 *** p < 0.01, ** p < 0.05, * p < 0.1 Table 16 : Extended Foreign Currency Sample: NFA and LDC controlling for CMV as predictors of currency excess returns This table reports the Fama-Macbeth estimates for predictability of monthly currency excess returns by NFA and LDC controlling for financial variables: carry, momentum, and value using an extended foreign currency sample. Panels A and B show the results for NFA and LDC, respectively. Carry is defined as the forward discount S j,t − F j,t . Momentum is defined as the three-month change in the natural logarithm of the nominal spot exchange rate S j,t − S j,t−3 . Value is defined as the five-year change in the natural logarithm of the real exchange rate −(q j,t−12 − q j,t−60 ) which in this form means that higher value indicates a weaker foreign currency. LDC captures the proportion of a country's liabilities denominated in domestic currency. NFA captures the total net external position of a country relative to GDP. It is defined as NFA j,t =([Equity Assets j,t -Equity Liabilities j,t ]+[Debt Assets j,t -Debt Liabilities j,t ] + [FDI Assets j,t -FDI Liabilities j,t ] + FX j,t ) /GDP j,t . All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for the countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in the cross sectional regressions over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) Table 17 : Developed versus Developing Countries: NFA controlling for CMV as predictors of currency excess returns This table reports the Fama-Macbeth estimates for predictability of one month currency excess returns by NFA controlling for financial variables: carry, momentum, and value using an extended foreign currency sample. Panels A and B show the results for developed and developing nations, respectively. Carry is defined as the forward discount S j,t − F j,t . Momentum is defined as the three-month change in the natural logarithm of the nominal spot exchange rate S j,t − S j,t−3 . Value is defined as the five-year change in the natural logarithm of the real exchange rate −(q j,t−12 − q j,t−60 ) which in this form means that higher value indicates a weaker foreign currency. NFA captures the total net external position of a country relative to GDP. It is defined as NFA j,t =([Equity Assets j,t -Equity Liabilities j,t ]+[Debt Assets j,t -Debt Liabilities j,t ] + [FDI Assets j,t -FDI Liabilities j,t ] + FX j,t ) /GDP j,t . All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for the countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in the cross sectional regressions over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) Table 18 : Developed versus Developing Countries: LDC controlling for CMV as predictors of currency excess returns This table reports the Fama-Macbeth estimates for predictability of monthly currency excess returns by LDC controlling for financial variables: carry, momentum, and value. Panels A and B show the results for developed and developing nations, respectively. Carry is defined as the forward discount S j,t − F j,t . Momentum is defined as the three-month change in the natural logarithm of the nominal spot exchange rate S j,t − S j,t−3 . Value is defined as the five-year change in the natrual logarithm of the real exchange rate −(q j,t−12 − q j,t−60 ) which in this form means that higher value indicates a weaker foreign currency. LDC captures the proportion of a country's liabilities denominated in domestic currency. All variables are standardized in the cross-section in the form (X j,t − µ X j,t )/σ X j,t , where µ X j,t is the average and σ X j,t is the standard deviation of X j,t for all countries available in month t. Observations represent the total number of currencies included in the regressions over the sample period. Adjusted R 2 is the average of the adjusted R 2 in each cross sectional regression over the sample period. The cross sectional regressions are conducted only where there are at least 10 country's data available in the month. Number of months represents the total cross-sectional panels (months) that are used to compute the estimators. t-statistics are reported in parentheses and are based on Newey and West (1987) standard errors with one lag. 
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